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NMPUMEHEHUS

Ot naptHepoB nporpammsbl Natural Gas STAR

DIRECTED INSPECTION AND MAINTENANCE AT GAS
PROCESSING PLANTS AND BOOSTER STATIONS

LLENEHANPABINEHHOE OBCJIEAOBAHUE U TEXHUYECKOE
OBCITYXXUBAHUE N A30MNEPEPABATBIBAKOLLNX 3ABOOOB
U BYCTEPHbIX CTAHLUU

3aBogbl No nepepaboTke NPUPOSHOrO rasa 1 ConyTCTBYHOLLME UM ByCTEpHbIE KOMMPECCOPHbIE CTaHLMK BbibpachiBaloT
npubnmanTensHo 36 MunnuapgoB Kybudecknx doyToB (1 mnpa. M°) meTtaHa exerogHo. bonee 24 mnpg. dyT.?

(720 MnH. M®) O6LLMX NOTEPb METaHa Ha ra3oBbIX 3aBOAAX MPOUCXOOUT B pe3yrnbraTte yTevek U3 KOMMNpPeCccopoB C
HapyLUEHHOW repMETUYHOCTLIO U APYIMX y3roB 060pygoBaHMs TUNa KnanaHoB, COEAMHUTENbHBLIX MY(T, YIIOTHEHWIA 1
naTpyokoB. BeinonHeHue MNporpamMmbl LieneHanpaBneHHoro o6enefoBaHns u TexHudeckoro oocnyxmeanusa (LOTO) -
3TO MPOBEPEHHbIN, SKOHOMUYECKN 3ODEKTUBHBIN CNOCOO, NO3BONAOLLUA OOHAPYXUBaTb, N3MEPSATb, ONpPeaensTh
NMPUOPUTETHOCTE PEMOHTHBIX PAbOT 1 YCTPaHATL YTeUKN B 000PYA0BaHNM C LIEMNb0 YMEHbLLEHNS BbIBPOCOB MeTaHa.

LIOTO HaunHaeTcs ¢ uccrnegoBaHnsi 6a3oBbIX YCNOBUA AN YCTAaHOBIEHUS U ONPeAerneHnst KonmyecTaa yTeyvek. 3atem
BbIMOSHAETCH PEMOHT TOMBbKO TOro 060pyaoBaHMS, yCTPaHEHNE yTeYek KOTOPOro SABMAETCS SKOHOMUYECKN
060CHOBaHHbIM C Y4ETOM CTOMMOCTM PEMOHTA, NpeanonaraemMoro cpoka aKcnyaraumm O peMOHTa 1 nepvoaa
okynaemocTu. [locnegytoLLme NpoBepPKM NIaHMPYOTCA HA OCHOBE AaHHbIX NpeablAyLmMX NPOBEPOK, YTO NO3BOMNSET
onepartopam 6oree TLaTenbHO CneguTb 3a TeMy y3namy 06opyaoBaHns, KOTopble MOryT AaBaTb YTEYKN, U PEMOHT
KoTopbIXx peHTabeneH. ViccnegosaHus 6asoBbIx ycnosuii razonepepabaTtbiBaloLmx 3aBo40B NapTHepoB nporpaMmmbl Nat-
ural Gas STAR nokasanu, 4To BonbLuasg YacTb MeTaHa BbIAENSETCA U3 OTHOCUTENBHO HEBOMBLLLOMO YMcna y3nos
060opyaoBaHMA C HApPYLLUEHHON repMETUYHOCTBI0. KnanaHbl SBASHOTCS MCTOMHUKOM HanbonbLlumnx ytedek (30%), ganee
crnenyoT coeamHuTenbHble MydThl (24%) 1 ynnoTHeHus komnpeccopa (23%). OctaBlmecd 23% notepb MeTaHa
NPUXOAATCS, Npexae BCcero, Ha naTpyobKu, KapTepbl, OrpaHNYMTENN AaBNEHNS U YNNOTHEHNS HACOCOB.

MapTHepbl No nepepaboTke NpupoaHoro raza Natural Gas STAR coobuatoT 0 3HaUUTENBHOM 3KOHOMUU U CHUXKEHUM
aMuccum MeTaHa npu BeinonHeHnn nporpammbl LIOTO. VMiccnegoBanusi, npoBedeHHble Ha YeTbIpex 3aBofax AreHTCTBOM
oxpaHbl okpyatoLlen cpeapl CLUA (EPA) n MHcTtuTyToM TexHonorum rasa (GTI), nokasanu, YTo BbINOMHEHWE
nporpammbl LUOTO Ha rasonepepabaTbiBatoLLMX 3aBOAaX NMO3BOMNMMAO COKPaTUTh BbIOpOCHl MeTaHa Ao 96% u
cakoHoMUTb Ao $164 000 Ha oauH 3aBog.

UcTouHuk Amuccusa MeTtop Bo3amoxHoe| CtoummocTtb ExerogHasi 3akoHoMUS
yTe4kun MeTaHa CHUNXeHunda CHWNnXxeHwue BbINOJIHEHUA napTtHepa npuv UueHe rasa
noTtepb MeTaHa | 3MUCCUU $3/TbIC. doyT.® ($106/TbIC. M°)

Omucems metaHa ot|45 000 - 128 000 |LieneHanpaenenHoe | 0o 96%, B $14 000 - $50 000 |$58 000 - $164 000 /rog Ha
rasonepepabarbiBa- [TbiC. yT.*/rog obcnenoBaHve n cpegHem 77% |Ha NpoBEpPKyY ” rasoBblil 3aBO[,

towwx 3asogoB 1 [(1 350 000 - TexobcnyxmBaHve n3MepeHne yTevex,

6ycTepHbIx cTaHumin |3 840 000 Mm°) Ha $39 000 - $78 000

rasoBblii 3aBO[, Ha PEMOHT

HacTtoswmn JOKYMEHT - OAMH M3 OTYETOB cepun "OnbIT NpuMeHeHus", pa3paboTtaHHon EPA B coTpyaHuyecTBe ¢
ra3oBoOK OTpacsibio B pamkax npoektoB nporpammbl Natural Gas STAR.



Bri6pockl B aTMocdepy BCNeacTBue yTevek n3 obopyaoBaHns COCTaBnsAT
6onee 80% OT exxerogHbIX yTe4eK NPMPOAHOIo rasa Ha
rasornepepabdaTtbiBatoLLMX 3aBOAaX U OyCTEPHbLIX CTaHLUMSX. QMUCCUSA rasa 13
BbIMYCKHbIX OTBEPCTUI, 060PYAOBaHUS BHYTPEHHETO CrOPaHNs 1 CUCTEM
CXKuraHusi coctaensieT octaBumecs 20% yTeyek rasa n BbIbpoCoOB MeTaHa.
MaptHepbl Natural Gas STAR nokasanu, 4to nporpamma LIOTO nossonser
ycTpaHuTb o 96% yTedek rasa u, cooTBeTcTBEHHO, 80% BLIOPOCOB MeTaHa
BCINEACTBUE TEXHOMOMYECKMX yTeuek n3 obopyaoBaHus. B gaHHOM
nccnegoBanum cepum “OnbIT MPUMEHEHMSA” ONUCBIBAOTCA METOAbI 1
TEXHONOrNM, KOTOPbIE MOFYT UCMONb30BaTLCS AJ151 YCMELHOro
ocylecTerneHuns nporpammel LIOTO.

Mporpamma LIOTO HaumHaeTcsa ¢ getanbHoro oocrnenoBaHus 6a3oBbIx
COCTOSIHUIA C LieNbio BbISIBNEHMS Y3IOB C HAPYLLUEHHOW repMETUYHOCTbHO.
N3mepsieTcst MaccoBbIi 06beM SMUCCUM U3 Y3M0B, Yepe3 KOTopble
MPOUCXOAUT yTeuKa rasa, oLeHMBAETCH CTOMMOCTb PEMOHTA U
paccunTbIBAETCS NEPMO OKYNaeMOoCTU PeEMOHTa MO Kaxdon yTedke. [aHHble
MO yTeYKam 1 CTOMMOCTU PEMOHTA, NMOSyYeHHbIE B pe3yrbTaTte OCHOBHbIX
MPOBEPOK, 3aTEM UCMONb3YHTCS AN NPOBEAEHMS NOCNEAYHOLLMX OCMOTPOB,
MO3BOSISIS OrnepaTopamM CKOHLIEHTPMPOBATb BHUMaHME Ha y3nax,
NPeapacrnonOXeHHbIX K yTeYKaM U PEMOHT KOTOPbIX peHTabeneH.

B nocrnegyowmx pasgenax onuckiBatoTCs pasnmyHble METOALI ONPELENneHNs
yTeYeK 1 N3MEepPEHUI, KOTOpble MOTYT MUCMONb30BaThCSA Kak YacTb Nporpammbl
LIOTO Ha rasonepepabatbiBatoLux 3aBogax v OyCTepHbIX CTaHLUSIX.

MeToabl o6HapyXeHUs1 yTeuyek

MeToabl 06HapYXeHUs1 yTeYekK, SBMSALLIMECS COCTABHOWM YacTbio Nporpammbl
LIOTO, MoryT NpyMEHATLCS B OTHOLLEHMWN BCEX KOMMOHEHTOB B Nepuos
NMPOBEOEHNS pacLLUMPEHHOro 06crneaoBaHMs X 6a30BbIX COCTOSIHUIA NN e
TOMbKO AN1S Y3M0B, NOABEPXKEHHBIX 3HAUUTENBHOMY HapPYLLEHWHO
repMeTUYHOCTU. Huke npuBoanTCs peKkoMeHA0BaHHbIN NepedYeHb MeToO0B
0BHapyXeHM s yTeuyek.

* Wcnonb3oBaHMe MbIIbHbIX PACTBOPOB SABMSIETCA ONepaTUBHbIM,
NPOCTbIM 1 HEQOPOTMM METOAOM OnpeneneHns MecT yTeyek, npu
KOTOPOM MbIfTbHbIV PACTBOP HAHOCUTCA Ha MENKNe, OCTYMHbIE Y3nbl
TMNa pe3bboBbIX COEAUHEHNI. [TpUMEHEHME MbITbHOTO pacTBopa
3(hPEKTMBHO ANS BbIABMNEHUS OCcrnabnenns UTUHIOB U COEANHEHNI,
KOTOpble MOXHO YCTPaHWUTb Ha MECTE 1 TeM CaMbIM UCKIOYUTD YTEYKN, a
TaKke 4Ng onepaTtuBHOM NPOBEPKM FEPMETUYHOCTU MOCTIE BbIMOMHEHWS
peMoHTa. MHOMMe UCTOYHMKN 3MUCCUM MeTaHa, oBbHapyXeHwne,
N3MEpEHNE 1 yCTPaHEHWE KOTOPbIX MPUHOCUT Npubbinb, B 60NbLUMHCTBE
CcBOeM 0oribLue Mo pasMepy, YeM HeEDOMbLUME YTEUKM, OOHapYXMBaeMble
MbIfbHBIM pacTBopoM. OfgHako, MOCKOMNbKY NpoBepKa METOAOM
HaHeCceHUs MbINIbBHOrO pacTBopa SBNAETCs ObICTPON U OELIeBON, ee
MOXHO Jerko BKMOYMTb B MPOLIEAYPY TEKYLLMX PEMOHTOB.

* OneKTpOHHasA MHAMKaLMA NPOBOAUTCS C UCTOSIb30BaHMEM HEBGOMbLLMX
NMepeHOCHbIX AETEKTOPOB WM ra30aHan13aTopoB U SBMSETC APYriM
onepaTyBHbIM METOAOM OGHapPYKEHUsI MECT yTedeK. DNEeKTPOHHbIe
razoaHasnM3aTopbl OCHALLEeHbl TePMOKaTanNUTUYECKUMU JaTYMKaMmn 1
JAaTynKamMmn TENSIONPOBOAHOCTY AJ1s1 OGHApYKeHWs NMPUCYTCTBUS
onpeaerneHHbIX rasoB U MOTyT UCMONb30BaTbCs Ha GOSbLUMX OTKPbITHIX
yyacTkax, rje HeBO3MOXHO HaHeCeHNe MbIfTbHOTO pacTBopa.
OneKTPOHHbIN MeToA onpeaerieHnsl yTedek MeHee ornepaTuBeH no
CpaBHEHMIO C UCMONb30BaHWEM MbINbHOMO pacTBopa (B cpeaHem 50



obcnegoBaHuii 3a Yac), u
onpenerneHme MecT yTedek Ha
€ro OCHOBe MOXET ObITb
3aTpygHEHO npu 60MbLLION
KOHLUEHTpaLun yrneBoaopPOAHbIX
rasoB. ONIEKTPOHHbIE
rasoaHanmsaTopbl MOryT
MCMOb30BaTbCA Ha OONbLUNX
OTKPbITbIX NMOBEPXHOCTSX,
KOTOpble CIOXHO obcrnenosaTsb,
MCMonb3ysi METOL HaHECEHWS
MbIFIbHOTO pacTBopa.

Puc. 1: AHanu3aTop TOKCUYHbIX
napos

NMpumeHeHne aHanusaTopoB
opraHuyeckux napos (OVA) n
aHanM3aTopoB TOKCUYHbIX Mctounuk: Thermo Environmental Instruments Inc
napoB (TVA), koTopble

npegcTaBnsoT cobor nopTaTMBHbIE AETEKTOPbI YINEBOAOPOAOB U Takke
MOTYT UCMNONb30BaTbCs Ans onpeaenexHus ytedek. AHanmnsatop OVA
SABMNSETCSA NlaMeHHO-MOHU3aLMoHHbIM geTtekTopoM (FID), koTopbii
NO3BOMSIET M3MEPSATb KOHLIEHTPALIMIO OpraHNYecKnx napos B Anana3oHe
9-10 000 ppm. AHanuszatop TVA ob6beanHsieT FID 1
doTonoHmsaumoHHbI getektop (PID) n npegHasHayeH aAnst usMepeHus
KOHLEHTpaLMI opraHnyeckux napos, npesbiwatowmnx 10 000 ppm.
AHanuaartopbl TVA 1 OVA no3BonstoT onpeaensaTb KOHLUEHTpaLMo
MeTaHa B 30He yTeuKU.

YTeukn 0BHapy>XuBatoT NyTEM HamnpaBneHWs BMYyCKHOro OTBEPCTUSA 30HAa
Ha OTBepCTUe, OTKyAa BO3MOXHO MOsABNEHNe yTedku. B xoge megneHHoro
nepemeLleHns 30H4a BAOMb NMOBEPXHOCTU KOHTaKTa My OTBEPCTUS
CUYMTBIBAKOTCS MOKa3aHMs KOHLEHTpaLUmm O MOMEHTa LOCTKEHMS
MaKCMMarbHOro ypoBHs. MakcMmManbHas 3aperMcTprpoBaHHast
KOHUEHTpauusi NPUHUMAaETCS B Ka4eCTBe NMOoKasaHWs BEMUYMHBbI
0oBHapyeHHon yTeukn. ObcregoBaHme ¢ MPUMEHEHMEM aHanmM3aTopa
TVA npovcxoanT MearieHHee, npumepHo 40 y3noB 3a vac, 1 npubop
Hy>KOaeTcs B YacTon kannbposke. Ha KpynHbIX 3aBogax aHanu3aTopsbl
TOKCUYHbIX MApOB MPUMEHSATCS AN ANarHOCTUKUN yTeYeK NETYUNX
OpraHM4Yecknx coeanHeHnmn
(VOC), Tak 4to 311 e npubopbl
MOXHO MCMOMb30BaTh U A1 Puc. 2: Akyctuyeckoe
oBHapy>XeHUs1 yTeyek MeTaHa. o6HapyxeHue yTeuku
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Mpun akycTn4yeckom
OBHapyXeHUn yTe4ek C
NMOMOLLIbKO NMOPTAaTUBHOIO
aKyCTMYEeCKOro yCTpomncTea
Nn3mMepdeTca 3ByKOBOI7I CcurHan,
BO3HMKaMOLLNIA npu Bbixoae mn3
OTBEPCTUA rasa, Haxogdulerocs
noAd BbICOKMM OaBri€EHUEM. I'Ipm
nepemMeLleHMn TypbyrneHTHOro
NOTOKa ra3a m3 30Hbl BbICOKOIo
OaBlieHnA B 30HY HU3KOIro
OaBlieHuna 4Yepes MeCTo yTeYKkn
BO3HMKAET aKyCTUYECKMii Mctounuk: Physical Acoustics Corp.
curHan, KOTOprl7I

06Hapy>|<V|BaeTc;| NnopTaTuBHbIM OATYNKOM UM 30HOOM, a 3aTeM
YCUITNBAETCA N PETUCTPUPYETCA B M3MepMTeﬂbHOI7I cucreme.




AKyCTUYECKMEe AETEKTOPbI HE MO3BOMSOT U3MEPSATb OObEM yTeuek, HO C
MX MOMOLLIbIO MOXHO OMNpedenuTb OTHOCUTENbHbIE pa3Mepbl MECT yTeYeK,
Tak Kak BbICOKOMHTEHCUBHBIN MITK "rPOMKUIA" 3BYK YKa3bIiBaeT Ha boree
BbICOKMI YPOBEHb yTeYKn. AKyCTMYECKne Npmubopbl pa3pabaTeiBatoTcs
Ansi obHapy>XeHUs1 CUrHaroB Kak BbICOKOW, TaK U HU3KOW YacToTbl.

Bbicoko4acmomHoe akycmu4yeckoe obHapyxeHue Hanboree
LenecoobpasHo NPUMEHSITb B YCIOBUSIX MOCTOPOHHETO LyMma 1

BO3MOXXHOCTUN pa3MeLLeHns JaTunka HeMnocpeaCcTBEHHO HA MECTE YTEYKN.
Ha puc. 2 nokaszaHa ycTaHOBKa aKyCTU4eCKOro gaTymka Ha
AVarHOCTUpyeMbIN y3en Ang 06Hapy>KeHns yTeykn. AKyCTU4eckme
OaT4MKN 0CoBEHHO yaoOHbI ANsi 0OBHapY>XeHUsT yTeYeK, CBA3aHHbIX C
KnanaHamu, Tuna BbIMYCKHbIX, MPeA0XPaHUTENbHbBIX YCTPONCTB copoca
AaBMneHnsi, COEOUHEHHbIX C BEHTUIALMOHHBIMW OTBO4AMM Afs ra3oB.
OpyrMm BapraHTOM SIBASIETCHA NPYMEHEHNE yibmpasgykogoeo Memooda
0bHapyXXeHUs yme4yek, OCHOBaHHOIO Ha perncrpaummn
pacnpoCTPaHSLMNXCS B BO3OYLLUHOW Cpefe YrbTpasBYKOBbIX CUrHamoB B
ananasoHe 20 kI'y - 100 kl'y,. YnsTpasByKoBble AETEKTOPbLI OCHALLEHbI
NopTaTMBHBLIM aKyCTUYECKMM 30HAOM UITN CKaHEPOM, KOTOPbIN MO3BOMNSET
HaXOAWTb UCTOYHUK yTeYkM Ha pacctoaHumn oo 100 dytos (30,5 m). Mpu
0BHapy>XeHUN yTEeYKM BO3pacTaeT rPOMKOCTb 3ByKa B HayLLHUKaX.
YnbTpasByKOBbIE AETEKTOPbLI MOTYT ObITh YyBCTBUTENBbHbBI K DOHOBBLIM
LyMaM, XOTS MHOTMe MOZENN OCHALLalTCs cneumanbHbIMM YaCTOTHBIMU
dunsTpamu, YTO NO3BONSET HACTPOUTL 30HA HA ONpeaeneHHbI B
YTEYKM NPU NOBbILLIEHHOM YPOBHE BHELLHNX MOMEX.

TexHonoruu n3mepeHus ytedek

BaxxHbIM cocTaBnsaroLmm KoMnoHeHToM nporpaMmmbl LIOTO siBnsetcs
N3MepeHne yaenbHbIX MacCOBbIX AMUCCUIA UIM OOBbEMOB yTeuek 13
BbISIBNEHHbLIX MCTOMHMKOB, YTO MO3BOJSISIET HAMNPaBnsaTb CreunanmcToB 1
CpencTsa Ha PEMOHT YYaCTKOB TOMbKO C BbICOKOW MHTEHCUBHOCTBIO YTEYEK,
roe NpoBefdeHNe PEMOHTHbIX paboT peHTabenbHo. OBLIYHO MCMOMb3YHTCA
yeTbipe MeToAa U3MEPEHNIA:

% AHanmusaTtopbl TOKCUYHbIX napos (TVA) MoryT NnpumMeHaTbLCH Ans

OLLEHKWN yaernbHbIX MacCOBbIX AMUCCUN. I3MepeHHble aHann3aTtopom B
ppmM KOHUEHTpaLm1 npeobpasytoTcs B yAErNbHY0 MaCCOBYH SMUCCUIO Ha
OCHOBE ypaBHeHus1 nepecyeTa. [MaBHbIM HegoCTaTKoOM npumMeHeHns TVA
0N U3MEpPeHUs yTeYek MeTaHa SABMSIETCA TO, YTO YpaBHEHME repecyeTa
00bIYHO He yuuTbIBaEeT cneumduky ydacTka. [Npun 3ToM yaensHble
MaccoBble 3MUCCUK, NOryYeHHble Ha ocHoBe TVA ¢ 1cnonb3oBaHneM
YpaBHEHUS nepecyeTa, OTNINYAKOTCS OT pearibHbIX 3HaYeHUN B ABa-TPU
pasa. B nccnegosaHusx, npoeeaeHHbIX napTHepamu nporpammel Natural
Gas STAR coBmecTHO ¢ AreHTCTBOM OXpaHbl okpyxatowen cpeabl CLUA
(EPA), NHctutytom rasa (GRI), cenvac UHcTuTyT TexHornorum rasa (GTl),
n AMepukaHckown rasoBor accoupmarmen (AGA), ycTaHOBMEHO, YTO
YyBCTBUTENBHOCTL MUnu "noporosble” 3HadeHusa B 10 000 ppm unu

100 000 ppm aHanM3aTopoB TOKCUMYHbLIX MApPOB HE NMO3BOSAOT HAXOAUTb
WCTOYHVKN yTeYeK MeTaHa, yCTpaHeHe KoTopbIxX peHTabensHo. Beuay
TOro, YTO MCMosnb3oBaHKe 06LLero ypaBHeHUs nepecdeta B TVA BnvsieT
Ha TOMHOCTb M3MepeHuI, pa3paboTka HOBbIX YpaBHEHWI NepecyeTa,
YUUTbIBAKOLLMX YCMOBUS yHacTKa, MOXET NOBbICUTb 3PEKTUBHOCTb
onpefeneHus akTnyecknx 06 bEMOB yTEYEK.



* Metoa oT60pa B ra3oc60pHbIe eMKOCTU OObIYHO UCMONb3yeTcs Anst
M3MepPEHNs yaenbHOM MaccOBOW AMUCCUM U3 MECT yTeuvek. MecTo yTeukn
WM BECb Y3en HaKpbIBatoT "MELLUKOM" Urv TEHTOM. VIHEPTHLIN ras,
HanpvmMep, a3oT, NoJaeTCA B eMKOCTb C M3BECTHbIM pacxodoM. lNMocrne
HarosTHEHMA MeLLKa U3 Hero otbupaetca npoba razoBori CMecu U
N3MEPSETCS KOHLEHTpaums MeTaHa. YaenbHas maccoBasi 3MUCCUs
paccuYnTLIBAETCS HA OCHOBE M3MEPEHHOWN KOHLEHTPaLUmMM MeTaHa B
rasocObOpHOM MELLKE M CKOPOCTM NOAAYMN B HErO MHEPTHOrO rasa. Metog
oTbopa B ra3ocbopHble EMKOCTU JOCTATOMHO TOYHbIV (MOrPELLHOCTb OT
1+ 10% po 15%), HO MeaneHHbIN (ToNbKO ABa-Tpy 06pa3ua B Yac). OH
Takke yagobeH ans
HenocpeaCcTBEHHOIO N3MEPEHNS

GONbLLMX YTeYekK, HO Puc. 3: U3amepeHue yTeuku ¢
HenpremneMm Ans N3MepeHui NoMoLb10 NPOGOOTGOPHMKOB
Ha OYeHb KPYMHbIX y3rax 6onbworo o6Lema

0bopyaoBaHWs, UMELLX
CINOXHYH0 hopMy U
pPacnoOXeHHbIX B HELOCTYMHbIX
MecTax.

* [Mpo60oT6opHMKM BonbLUMX
06bEeMOB MOSTHOCTHHO .
YyNaBnmBatoT YTEYKN U3 Y3MOB C .
HapyLIEHHOW repMETUYHOCTLIO U et i [
No3BOSIAKOT TOYHO onpeaenAaTb Wcrounuk: Oil & Gas Journal, 21 mas 2001r.
MX ckopocTtb. Ha puc. 3
NMoKasaHO M3MepeHME YTEYKM C UCMOMNb3oBaHMeM NpobooTOopHMKa
oonbLioro oobema. MismepsaemMsin ra3 n 6onbLLON 06beM Bo3ayxa B
MeCTEe YTEYKMN Ha y3Me C HapyLUEHHOW repMETUYHOCTBLIO HarHeETalTCs B
npmuoop Yepes BakyyMHbIN LWnaHr. NpobooTbopHUKM GonbLunx o6bemMoB
OCHalleHbl AByMSl AETEKTOPaMU YreBOAOPOAOB Afst M3MepeHUs
KOHLEHTpauun yrneBogopOaHbIX ra3oB B OTOOpaHHOM npobe 1 B Bo3gyxe.
PesynbraTtbl uamepeHuii KOpPEKTUPYIOTCS C Y4ETOM KOHLIEHTpaummn
yrMeBOAOPOAOB B BO3AYyXE, MPU 3TOM yAernbHasi MaccoBas aMMUCCUS
paccuYnTbIBAETCS NMyTEM YMHOXEHMS CKOPOCTM NOTOKa OTbrpaemon
NpoObl Ha pa3HMLY KOHLEHTpaLuii ra3a B Hel 1 B Bo3ayxe. O6bem
3MUCCUM METaHa ONpeaensieTcs nyTeM KannmbpoBKn OETEKTOPOB
YIMEeBOAOPOAOB C YY4ETOM AMana3oHa KOHLEHTpaUMn MeTaHa B BO3aOyXxe.

Mpo6ooTbopHMKM BonbLLMX 06beMOB 060pyaOBaHbI crieyuansHbIM
YCTPOWMCTBOM, 06ECNEUNBAIOLLMM MOMHOE YraBnnBaHne MeTaHa u
UCKIoYaoLWmMM ero nonagaHve us 6rnmanexatwimx NCTOYHNKOB.
Mpo6ooTGopHMKN BOMbLLMX 0OGBEMOB MO3BOSSAT U3MEPATH YTEYKM CO
CKOpOCTbIO A0 8 dyT./MuH. (0,22 M*/MWH.), YTO COOTBETCTBYET

11,5 TbIC. byT.%/CyT. (325 M*/CyT.). YTEUKM CO CKOPOCTBLHO BbILLE

8 dyT.}/MuH. (0,22 m*/MnH.) cnegyeT namepsTe METOAOM OTOOpa B
raszocbopHble EMKOCTU UK pacxogomepoM. [1Ba onepatopa 3a vac MoryT
BbIMOMHUTL M3MepeHust Ha 30 yanax o6opyaoBaHUS! C MOMOLLBHO
npo6ooTbopHMKa donbLUnX 06LEMOB, B TO BPEMS Kak MeTod oToopa B
raszocbopHble EMKOCTU MO3BOSISIET MPOBECTM TONbKO 2-3 3MEPEHUS B
yac.



% PotameTp v apyrme pacxogomepbl MPUMEHSAKTCS A1 U3MEPEHN
VCKMOYMTENBHO OOMbLUMX YTEYEK, KOTOpPble HEMb3s BbIMOMHUTE C
NMOMOLLIbIO Apyrnx npubopoB. Ha pacxogomepbl ra3d oT MCTOYHUKA YTEYKN
0ObIYHO MOCTYMAET Yepes KanMbpoBOYHYH TPYOKy. MOTOK NpunogHMMaeT
B TpyOke "monnaBok" Ha BbICOTY, MPOMOPLIMOHAbHYHO CKOPOCTU YTEYKM.
BBuay rpoMo3gKoCcTu poTaMeTpoB UX LienecoobpasHo MCNomnb3oBaTh Ha
natpybkax cbpoca u y3nax, Ha KOTOPbIX BECb MOTOK MOXET ObITb
MOSTHOCTBIO HaMpaBneH Yepes cHeTYMK. [lokazaHns poTaMeTpoB 1 Opyrux
YCTPOWCTB U3MEPEHNS MOTOKA MOTyT BbITb JOMOMHEHb! JaHHBIMY,
Nony4YeHHbIMU C NPUMEHEHNEM NPOBOOTOOPHMKOB OONbLUNX 06 HLEMOB
unu metoga otbopa B rasaocOopHbIe EMKOCTU aHaNmM3aToOpOB TOKCUYHBIX
napos (TVA).

Ha puc. 4 npuBeaeHbl 0606LLeHHbIE AaHHbIE MO MPUMEHEHUIO,
3 PEKTUBHOCTU U MPUMEPHOI CTOMMOCTM CMOCOG0OB 0BHAPYXEHNUS yTEYEK, a
Takke yKasaHbl M3MOXXEHHbIE BbilLe METOAbI MPOBEAEHNS] U3MEPEHNIA.

Puc. 4: TexHonornn o6HapyXeH1Us U U3IMepeHna yTevek

6GonbLunx o6bemoB.

Mpu6op/ MpumeHeHne AdphekTMBHOCTL MpumepHble
TexHonorus KanutanbHble
3aTparbl

MbInbHbIN Manble NCTOYHMKM Tonbko NpoBepka. MeHee $100
pacTBop yTeuku, TMna

COEAMHUTENBHBIX

MydT.
OneKTpoHHble | ®naHLupl, BO3ayLHble | TombKo NpoBepKa. Metnee $1 000
rasoaHanvsa- | BeHTunu, GonbLuve
TOpbI 3a30pbl 1 CBEYHbIE

KpaHbI.
AxycTtuyeckue | Bee yanbl, kpynHble Tornbko npoBepka. $1 000 - $20 000 (3aBucuT
aetekTopbl/ yTeuKu, raa nog OT YyBCTBUTENBHOCTU
ynbTpa3Byko- | AaBMEHWEM U npubopa, pa3vepa,
Bble He[OCTYMHbIE Y3Mbl CMexHoro obopyaoBaHus)
[ETEeKTopbI
TVA Bce yanbl. Jlyywe Bcero Tonbko | Menee $10 000
(nnameHHo- Ansi OGHapyKeHUs. 3a npubop (B
VIOHM3aLIOH- M3mepeHue TpebyeT | 3aBMCMMOCTU OT
HbIN Koppensauum ¢ YyBCTBUTENBHOCTY
[OeTekTop) pa3MepoM YTeYKku /pasmepa)

HenocpeacTBEHHO Ha
yyacTke.

Ot160p B HanGonee goctynHblie | Torbko usmeperus. | Menee $10 000 3a aHanms
ra3ocO6opHble | yanbl. Tpyooemkun (B 3aBMCUMOCTM OT
€eMKOCTU npovecc. cTonmocTun obpasua)
[Mpobootbop- | Hanbonee goctynHele | OBHapyxeHue n > $10 000
HUK y3rbl (MHTEHCUBHOCTb | M3MepeHue
60rbLLOro yTeukun <11,5 Tbic. dyT?
obbema B CyTKM) (325 mM*/cyTKn).
Potametp YTeukn o4eHb Tonbko nsvepeHune. | Menee $1 000

Mporpamma LJOTO BkntodaeT YeTkipe atana: (1) uccnenosaHvne 6a3oBbIx
YCNOBUN; (2) pernctpaums pesynsratoB 1 onpeaeneHne y3nos Ans
NpoBeAeHNs1 SKOHOMUYECKN 3PEDEKTUBHBIX PEMOHTHbBIX paboT; (3) aHanu3
OaHHbIX, BbIMOSIHEHE PEMOHTA, OLIeHKa 3KOHOMUM MeTaHa U (4) paspaboTka
nnaHa nocnenymoLmx obcnenoBaHin 1 MOHUTOPUHIA 06opyaoBaHUsS,
NOABEPXKEHHOIO yTeYKaM.




9T1an 1: UccnepoBaHue 6a3oBbIx ycnoBui. Mporpamma LIOTO o6bivHO
HaunHaeTcsa ¢ obcnenoBaHus 6a30BOro0 COCTOSHUST MECT BO3MOXHbIX YTEYEK.
Mocne BbISIBNEHUST Y3MOB C yTEYKaMM NOMyYaroT TOUHblE AaHHbIE U3MEPEHUIA
CKOPOCTU yTEYEK, UCMONb3ys METoA, 0TOopa B ra3ocOopHbIE EMKOCTH,
Npo60ooTOOPHMK BONbLUMX O6BEMOB MITM aHaNM3aTopP TOKCUYHBLIX NMapoB,
HaCTPOEHHbI Ha CNeLNEUYECKYO KOHLIEHTPaLUMIO ra3a Ha y4acTke.
MapTHepbI NporpamMmMbl YCTAHOBUIW, YTO U3MEPEHUST YTEYEK C MPUMEHEHNEM
Npo60ooTOOpHMKa BONbLUNX 06 BEMOB SKOHOMUYECKN 3CPDEKTUBHDI,
onepaTuBHbl U TOYHbI.

Mepepn nuccnenoBaHnem 6a30BbIX YCIIOBUIA OMEPaTOPbl ra30BOro 3aBoaa
MOryT He pacronaratb TOYHbIM NepPeYHEM 3NIEMEHTOB 000pYyL0BaHMS.
HavanbHble oueHkn nokasanu, 4to ux Ha 40% MeHbLue, YeM PakTUYEeCKUX
y3r1oB, NoACYMTaHHbLIX BO BpEMS NepBOHaYanbHoro obcnegosanms. Yucno
aremMeHToB 060pya0BaHNst 3aBUCUT OT pa3Mepa U CIOXHOCTU YCTAHOBKM.
O6cnenoBaHme 6a3oBoOro CocTosiHUS: 06opyaoBaHust, NpoeeaeHHoe EPA 1
GRI Ha yeTblpex razonepepabaTbiBatoLLMX 3aBOA4AX, NOKa3asno, YTo YMCIOo
dhaKkTM4eckux y3rnos Haxogunock B npegenax ot 14 go 200 Ha menknx
ycTaHoBkax 1 o 6onee 56 400 y3noB Ha cambIX KPYMHbIX YCTaHOBKaX.

CTommocTb nonHoro obcrnenoBaHns

6a30BOr0 COCTOSIHUSA C Amnupudeckuit Meton

MCMnorb3oBaHMeM NpobooTOOPHNKOB
OonbLUMX 0ObEMOB COCTaBMNAET HauanbHasi cToumocTb
NPUBAN3UTENBHO $1.00 Ha y3en obcnenoBaHusa 6a3oBOro COCTOSAHUS
’ = $1,00 Ha y3en obopynoBaHus
06opyaoBaHUS Unu NpubIM3nNTENBLHO $ y pya

$15 000 - $20 000; ana rasoBoro
3aBoJa cpedHero pa3mepa (B LeHax
2000 r.). MapTHepbl 06HAPYXWIK, YTO CTOMMOCTb MOCIEAYOLLNX
obcnepoanui no nporpamme LIOTO Ha 25 - 40% Hwke CTOMMOCTU
HavanbHbIX. [pn ganeHenwmnx obcnegoBaHmsax 060pyaoOBaHMS BHUMaHNe
yOoensieTcs B OCHOBHOM Y3raM, NOABEPXEHHbIM yTedkam. Ha HekoTopbIx
arperaTtax rasoBoro 3aBoga MpPOBEPKM Ha YTEYKY U U3MEPEHNs criedyeT yalle
NPOBOAWTL BO BPEMS PEryrnsipHOro NiiaHoOBOrO OCMOTPA U TEKYLLEro pEMOHTA.
Ons gpyrmx y3nos obopygoBaHusi npocTtasi u BeiCTpasi mpoBepka Ha yTeuky
MOXeET ObITb BKIMOYEHa B MOBCEOHEBHYHO TeKyLUyo paboTy u npouenypy
TexobenyxmnBaHns. Hekotopble onepartopbl 00y4atoT nepcoHan NpoBeaeHIO
OCMOTPOB A5 BbISIBMEHWS yTEYeK, ApyrMe NpUBIeKaloT He3aBUCUMBbIX
KOHCYNbTaHTOB 4151 NPOBEAEHNS CCneaoBaHui 6a30BbIX YCITOBUNA.

Otan 2: Peructpauus pe3ynsraToB U onpeaerieHne y3nos, noasexawmx
peMoHTY. M3mMepeHunst yTeyek, NonyYeHHbIE B XO4e BbIMOMHeHMA JATtana 1,
OOIMKHbI aHaNM3MpoBaTLCS Ha BbISIBIIEHNE MCTOYMHUKOB U YCTPAHEHME yTeuek
C Hambonbluel akoHOMUYeckon acpdekTMBHOCTLIO. OnpenenseTcs
NMPUOPUTETHOCTb YCTPAHEHUS] CTOYHUKOB YTEYEK NMYyTEM CPaBHEHUS
CTOMMOCTW YMYLLEHHOTO MPUPOAHOTO ra3a M OLEHOYHbIX 3aTpaT Ha
mMartepuankl, onnarty Tpyda pado4um, npocton o6opynoBaHMs BO BPEMS
YCTpPaHEeHWs1 yTeYKU. HeKOTOpbIE YTEYKU NErKO YCTPaHATCA Ha MecTe
MPOCTON 3aTSPKKOW COEAMHUTENbHbIX 3NIEMEHTOB. [pyrie Buabl peMOHTA
Gonee cnoxHbl 1 TPedytoT NpocTos obopynoBaHus. OnepaTopbl MOryT
OoTMeYaTb MecTa yTevek Ha 00opyLoBaHUN UOEHTUMDUKALMOHHBLIMA
Aprblikamun 411 Toro, YToObl YTEYKN MOXHO ObINO yCTpaHWUTL No3gHee.
WMHorga Gonbluve yTeukn obHapyXunBatoTcs Ha y3nax obopyaoBaHus,
KOTOPOE 0ObIYHO MPOBEPSIETCH TOMbLKO MPU MiaHOBLIX OCMOTPaXx, B 9TOM
crnyyae MOXeT ObITb NpeanoxeH nnaH NPogunakTMYecKoro peMoHTa ans
yCTpaHeHus1 yTevek 6e3 ONONHUTENbHbIX 3aTpar.



lMocne obHapyXeHus n
N3MepeHns yTeyek
orepaTopbl JOMKHbI
3aperncTpupoBaTb UCXOAHbIE
AaHHbIe C TeMm, YToObI
nocreayroLme nccreaoBaHns 2. Pernctpauusi pesynsraToB v onpeaeneHne
HanNpPaensAnNUCh TOMbKO Ha Y308, NOANEXALLMX PEMOHTY.

Y3nbl C BbICOKOW 3. AHanu3 gaHHbIX U OLIEHKa 9KOHOMMUMN.

WHTEHCBHOCTBIO yTE4EK. 4. PaspaboTka nnaHa obcnenosaHusa ans
Pesynbrarbl npoBeaeHns 6yayLIero BbINosiHeHWs nporpamMmbl LIOTO.
nporpammbl LIOTO moxHO

oTcnexmBaTb NoObIM
yoobHbIM MeTogoM U B fitobom cdhopmaTte. Huke npuBeaeHs! AaHHbIe,
KOTOpble onepaTopbl NpeasiaratoT PermcTpupoBaTh:

STanbl NPUHATUA peLUeHus Ans
nporpammbl LIOTO

1. WccnepoBaHne 6a3oBbIX YCIOBUIA.

*  MOEHTUDUKALMOHHBIN 3HAK A8 KaXX40ro Mecra yTeuKu;
* Tvn y3na (Hanpumep, cOpocHOM NaTpyoboK);

* UN3MepeHHasi CKOPOCTb YTEYKY;

* [paTta npoBeaeHus obcriegoBaHus;

* OLEeHoYHas rofoBasi NoTepsi rasa;

* OLEeHO4YHasa CTOMMOCTb PeMOHTA.

[aHHas nHdopmaums No3BonMT NpaBUbHO CKOOPANHMPOBATL
nocregyoLwme nccrnegoBaHnst IMUCCUMK, YCTaHOBUT NMPUOPUTETHOCTb
OyayLLMX PEMOHTHBIX PaboT 1 MOXeT ObITb CMONb30BaHa ANA aHanusa
06bEMOB 9KOHOMUM ra3a 1 SKOHOMUYECKON 3PHEKTUBHOCTU NPOBEAEHNS
nporpammel LJOTO.

VccnepoBaHus 6a30BbIxX yCnoBuii, NpoBeaeHHbIe Ha bonee yem 100 000
y3nax o00opyaoBaHMS Ha YeTbIpex ynpaBnseMblX napTHepamm
razonepepabaTbiBaloLLMX 3aBOAAX, MOKa3anu, YTo yTeuku MMenm Tornbko 3%
y3roB obopygoBaHus. OgHako Ha JOM 3TUX Y3roB npuxoaunuck 82% Bcen
3MMCCUM METAHA C YETbIPEX 3aBOAOB, B Lieniom 6onee 265 mMiH. gyt

(7,42 mnH. M°) B rog. PesyneraTtel nokasanu, 4To getany obopygoBaHus,
nogBepKeHHble BUOpaLym, YacTOMY MCMOMb30BaHWIO UMW TEMMepaTypHbIM
konebaHusaM, Hanbonee YacTo NpomnycKaroT ras.

Ha puc. 5 nokasaHo n3amepeHHoe cpefHee KonM4ecTBo BbIGPOCOB MeTaHa 13
HerepMeTUYHbIX y31oB 060pya0BaHNs ra3oBOro 3aBoAa, a Takke CpeaHss
CTOMMOCTb PEMOHTa pPasfnunyHbIX y3noB. [laHHble pyc. 5 MOXHO 1Cnonb3o0BaTb
Ansi onpegeneHus ytedek obopyaoBaHns rasoBoro 3aBoga, obHapyxXeHune u
yCTpaHeHVe KOTOPbIX MMEET HauMEHbLLYIO CTOMMOCTb. Hanpumep, MHorve u3
KPYMHbIX yTe4eK MOryT ObITb CBA3aHbl C KOMMpeccopamm, OgHaKo
yCTpaHeHue 3TuX yTedek obbluHO ObiBaeT Hanbornee goporum. C apyron
CTOPOHbI, 3aTpaThbl Ha YCTPaHEHWEe yTeveK U3 COeaUHUTENbHbIX MydT
HebonbLUne. Ha ocHOBe AaHHbIX pUC. 5, MOXHO npeanonaratb, Y4T0o
CBOEBpEMeEHHOe 06CnyxmnBaHme Takmx y3nos 0b6opyaoBaHNUs Kak doriaHLbl,
KnanaHbl 1 NnaTpybkun nossonseT apdHeKTUBHO CHMXKaTb BbIOBPOCHI MeTaHa B
aTmocdepy.

OT1an 3: AHanu3 AaHHbIX U OLleHKa 3KOHOMUM. CpaBHVIBaFI 3aTpartbl Ha
PEMOHT C OLIEHOYHON CTOMMOCTbLHO YTEYKN, MOXHO onpeaennTtb, BO3MOXEH JnN
peHTa6eanbu7| PEMOHT. PeMOHT ¢ HauMeHbLLIMMK 3aTparamu - 3To



Puc. 5: CpegHue nokasaTenu aMMCCUMN MeTaHa U CTOUMOCTb
peMoHTa BbiGpaHHbIX Y3rOB rasonepepabarbiBatolLero 3asoga

Hassanue la3oBbIv 3aBog, |MopwHeBoOM LleHTpobexHbIM | CpeaHas
y3roB 6e3 KOMMpeccop, |Kommnpeccop, CTOMMOCTb
KOMMNpeccopoB, |Tbic. PyT.* ThbiC. pyT.? (TbIC. | peMOHTa, $
Thic. chyT.? (TbIC. |(TbIC. M°)/ m®)lrogly3en
m’)rop/ysen roalysen
Komnpeccop | - 1417 (40,1) 2887 (81,7) $5 000
OTKPbITOro
Tpybonposoaa
(OT)
YerporictBo | - 1341 (38) 1341 (38) =
3anycka (OT)
CbpocHoit 742 (21) - - $75
narpybok
Opyrve 43 (1,2) - - $65
yCTpOWCTBa
(GT)
YnnotHenve - 1440 (40,7) 485 (13,7) $2 000
Komnpeccopa
KnanaH 25(0,7) - - $130
Paarpy3ounbii | 3,9 (0,1) 308 (8,7) - $150
KnanaH
Mpoknaaku = 127 (3.6) 63,4 (1,8) $125
LMnnHApa;
TOMMBHBIV
KnanaH
CoeguHenve | 6,7 (0,2) - - $25
driavey 88,2 (2,5) 89,7 (2,5) 115 (3,2) $150

VcTouHuk: MNokasatenu BbIOpOCOB MeTaHa NPeaCcTaBnsitoT COOON CpeaHeB3BELLEHHbIE
nokasartenu n3MepeHnii BbIGPOCOB, 3aperMcTprpoBaHHble B ABYX nccnegosaHusix: U.S.EPA,
Gas Research Institute (cetivac Gas Technology Institute), u Radian Intl., 1996, Methane
Emissions from the Natural Gas Industry, Volume 8: Equipment Leaks; u Gas Technology
Institute and Clearstone Engineering, 2002, Identification and Evaluation of Opportunities to
Reduce Methane Losses at Four Gas Processing Plants/OnpederneHue u oueHka
B03MOXHOCMU CHUXXEHUST Iomepb MemaHa Ha Yembipex 2asonepepabambigarouiux
3as00ax. [laHHble CTOMMOCTV peMoHTa NpuBoASATCA B Aonnapax 2000 roga Ha ocHose
vccnenoaHusa GTl/Clearstone.

MpumeyaHwe: Mokasatenu BbIOPOCOB MeTaHa COOTBETCTBYIOT CpeAHEMY 0ObeMHOMY
cofepXaHuio MeTaHa B NPUPOAHOM rase, KoTopbI paBeH 87%. Mokasatenu Bel6pocoB oT
KOMMpeCccopoB, KOTOpble NMOAAIOT ra3 Ha CxuraHue B dhakene, 1 Aetanein KoMnNpeccopos, B
KOTOPbIX HE MUCMONbB3YIOTCS MyckaTeny Ha NpMpoaHOM rase, coctaensatoT 11%.

BaXkHewLlaga YyacTb ycnewHon nporpammbl LIOTO, Tak kak HambonbLuen
3KOHOMUW MOXHO A0BUTLCS B TOM Crny4dae, Korga yCcTpaHeHne yTevek

peHTabenbHo.

MpoBepka 06opyaOBaHUS Ha YTEYKM U OLIeHKa CTOMMOCTU PEMOHTA Ha
YeTbIpex rasoBbIX 3aBOfax fnokasana, YTo 3a 6 MecsLEeB Y MeHbLLE
oKyrnaeTcsi peMOHT 78% y3roB 060opynoBaHUsi, MOABEPKEHHbIX YTEYKaM.

Kpome T0ro, 92% peMOHTOB, CBA3aHHbIX C YCTPaHEHUEM yTEYeEK, OKYNUINCH
MeHee, YyeM 3a 1 rod, a yctpaHeHue 94,5% yTeyek OKynunocb MeHee, YeMm 3a
4 ropa.

Ha puc. 6 nokasaH npumep pacyeta 9KOHOMUU rasa npu ycrpaHeHumn 10
HambomnbLUNX yTeYEK HA OTAEMNbHOM ra3oBOM 3aBoAe. ATOT NPUMEP MOSICHSIET,
Kak criegyet NpoBOAMUTb pacyeT Ans BbISBNEHNUS TEX YTeYEK, KOTOpble MOXHO
YCTPaHUTb C HAUMEHbLLMMM 3aTpaTtamMu Ans Kaaoro onpeaeneHHoro yana
obopygoBaHus.
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Puc. 6: NMpumMep BO3MOXHOM 3IKOHOMUU rasa Npu ycTpaHeHUM
OEeCATU KpyNHeuwwnx yTeyek Ha OAHOM rasonepepabaTbiBatoLiemM

3aBoge
HasBanwue y3noB | DkoHomus BenuuuHa CrtoumocTb Mepuogn
rasa, TbiC. | COKOHOMJI€EHHOIo | pPeMOHTA, $ OKynaemMocCTu
pyT.? (Thic. | rasa npm $3/Tbic.
m°)/rop, dyT.? ($106/TbIC.
m°), $/rog
KoHnueckuit knanaH | 4 214 (119) | $12 642 $200 5-6 aHen
(yTeuka yepes ceano
KnanaHa)
MydoTta Ha 4052 (114,7) | $12 156 $100 3-4 gHA
TOMSMBHOM
rasonposoae
Pesb6oBoe 3482 (98,6) | $10 446 $10 Brvkanmi
coeanHeHme
KoHuyeckuit knanaH | 3 030 (85,8) | $9 090 $200 8 OHent
Ha MHUK Ans
oTBOfA rasa Ha
CXKuraHve B cpakere
Perynatop 2572 (72,8) | $7 716 $200 10 gHen
lMpoknagka 2550 (72,2) | $7 650 $2 000 3 mecsua
LMnuHApa ABOVHOTO
LencTeus
Matpy6ok 2320 $6 960 $60 3-4 gHs
MydoTta Ha 2204 $6 612 $100 5-6 aHen
TOMSMBHOM
rasonposoae
CarnbHuKu 1928 $5 784 $2 000 4 mecsaua
3anopHbIii KnanaH 1576 $4 728 $60 4-5 gHei
Bcero 27 928 $83 784 $4 930 21 peHb

MapTHepbl Natural Gas STAR ob6Hapyxunu, 4to adpekTUBHBIM CNOCOOOM
aHanusa pesysnsraToB obcrenoBaHusi 6a3oBbIX YCNOBUIA ABNSIETCS
COCTaBIIEHUE MEPEYHS], B KOTOPOM YKa3blBaKOTCS BCE YTEYUKM, CBA3AHHAs C
HMMW CTOMMOCTb PEMOHTA, OXXnaaemas 3KOHOMWS rasa v npegnonaraemMbli
CPOK CNny>06bl OTPEMOHTUPOBAHHOTO y3na. Mcnonb3ys aTy uHdopmaumio,
MOXHO JIErKO paccymTaTh Takme SKOHOMUYECKME NoKasaTenm, Kak Yuctas

npueegeHHasa CTOMMOCTb U NMepuo OKynaeMoCTu peMOHTa KaXXaoro ysna

obopyaoBaHus, UMetoLLero yTeukun. [lanee napTHEPbI MOTYT ONpPeaenuTb,

PEMOHT Kakunx arperatoB ABMAETCA peHTa6eJ'IbeIM.

Ha puc. 7 u 8 npmeegeH aHanums, KOTOprI7I MOXHO MCnonb3oBaTb A54

onpegerneHns OTHOCUTENbHOW peHTabenbHOCcTK no nporpamme LLJOTO ans

Bbl6paHHbIX Y3n0B ra3oBoro 3asofa. [laHHbIe Mo CTOMMOCTHU, YMCHO y3rnoB u

cpeaHune nokasarenm rasoBon amuccun 13 HEKOTOPbIX y310B 060py,EI,OBaHVIF|
OCHOBbIBAKOTCA Ha AaHHbIX, NOJTy4YEHHbIX MPKU OCYLLEeCTBIEHUN NnporpaMmmbl

LIOTO Ha veTblpex rasonepepabaTbiBatowmnx 3aBogax. Ha puc. 7 otpaxkeHsl
MCXo4HbIE CTOMMOCTM 06cnenoBaHms 6a30BLIX YCIOBUIA, pEMOHTA
HerepMeTUYHbIX COEAMHEHWI, Pa3rpy304HbIX KnanaHoB, NaTpyokoB 1 Opyrix

yanoB. Ha pvc. 8 npeacraeneHbl pesyrnsTaTbl 9KOHOMUYECKOTO aHanunsa
ocyulecTerneHns nporpaMmmbl LLOTO no BblIGpaHHbIM y3nam oGopyaoBaHus Ha
OCHOBE UCXOAHbIX AaHHbIX pUC. 7.



Puc. 7: BazoBasi CTOUMOCTb ANA aHanuM3a ABMXEHUsS CpeacTB No
nporpamme LIOTO ansi HeKOTOPbIX Y35I0B
rasonepepabartbiBarolLero 3aBoga

Tun y3na Yucno |OueHka |Mpu |OueHka [lMonHas |O6was
y3rnoB |CTOM- gony- |cTou- |cTou- |CTOM-
Ha MOCTU |LLIEHWU [MOCTU |MOCTb |MOCTb
rasoBbI¥ | npoBep- | 3% PEMOH- | peMOH- | MOUCKOB
3aBog |Ku YyTEUKM |Ta, Ta /]
$lyzen ycTpaHe-
HUA
yTeyek
Coegu- |Ha 2135 $2135 | 64 $5 $320 $2 455
HEHUs KoMmnpeccope
BHe 7664 $7664 | 230 $- $0 $7 664
Komnpeccopa
Bcero 9799 $9799 | 294 $10 119
COEeOVUHEHWUN
Pasrpy- |Ha 13 $13 1 $150 $150 $163
304HbI | KOMMpeccope
KnanaH | ye 48 $48 1 $150 $150 $198
Komnpeccopa
Bcero ans 61 $61 2 $361
pasarpy304HbIX
KnanaHoB
OTkpbl- | CBpocHbIN 15 $15 1 $5000 | $5000 | $5015
ThIA natpybok
TPY60-  [Tyckarens 15 $15 1 $1000 | $1000 | $1015
npoBoz
COpOoCHbIi 1 $1 1 $75 $75 $76
natpybok
Mpoume yanbl | 171 $171 5 $65 $325 $496
Bcero no 202 $202 8 $6 602
OTKPbITOMY
Tpybonposoay
Opyrve |Ha 309 $309 9 $175 $1575 | $1884
yanbl KoMmnpeccope
BHe 1825 $1825 |55 $130 $7 150 | $8975
Komnpeccopa
Bcero no 2134 $2134 | 64 $10859
Opyrm y3ram

MpeanonoxeHns: [JJaHHble Mo CTOMMOCTM U YACIIEHHOCTW Y3rOB NpYBEAEHBI 13
nccnepoBanns GTl/Clearstone 2000 r. CTOMMOCTb peMOHTa CoeaAMHEHUI BHE KOMMpeccopa
npeanonaraer, YTo PEMOHT BbINOMHSETCA HAa MeCTe NPOCTON 3aTSHKKOW COeAMHEHWIA.

B pesynbrate aHanusa faHHbIX Ha pyUc. 8 MOXHO caenatb 3aKkito4YeHne, YTo
nporpamma LIOTO Hanbornee akoHOMUYeCKn adhbdeKkTMBHA N1 y30B
06opyaoBaHUs TUNa KpaHOB, Pasrpy304HbIX KilanaHoB KOMMPECCOPOB.
YTeYKkn 13 Takmx y3rnoB OTHOCUTENBHO NErko 0OHapyXuTb,
KnaccmguumpoBaTb U U3MEpPUTb, U NX yCTpaHeHne obecnedrBaeTt
3HAYMTENbHYIO 9KOHOMUIO ra3a. PEMOHT Komnpeccopa U COegUHEHNI BHE
KoMnpeccopa ToxXe MOXeT bbiTb peHTabenbHbIM. OfHako BO3MOXHas
3KOHOMMYECKas Bbiroda OT peMOHTa 3Toro 060pya0BaHMsi, CBA3aHHOTO C
NpOBEpPKOW OOMbLLIOrO YMCHa COEAMHEHUIA, MOXET ObITb OrpaHMYeHa Marnomn
cpegHen NHTEHCUBHOCTBIO YTeYeK, BbICOKMMM 3aTpaTaMu Ha UX MOUCK U
ycTpaHeHve. MakcmarnbHO 9KOHOMUYECKN BbIFOAEH PEMOHT, KOTOPbIN MOXET
BbIMOSHATLCA HA MECTE, TUMNa 3aTshKKU HEMNMOTHOrO oUTUHra. [ns gpyrmx
Y3r10B BbIrogpbl OT BbiNonHeHus nporpammbl LIOTO 3aBucAT ot 06bemMoB
yTeyek, BO3MOXHOW 3KOHOMMM ra3a U CTOMMOCTY pemoHTa. Puc. 8 nossonger
npegnonarate, 4to nporpamma LIOTO uenecoobpasHa Ans HerepMeTUYHbIX
KOMMPECCOPHbIX KMamnaHoB, HO MOXET Oka3aTbCs HEA(EKTUBHOM A1
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OPYrvX KrnanaHoB, UMEHLLMX MEHbLLYIO CPELAHION MHTEHCUBHOCTb YTEYKM,
€cnv npoBepka Ha repMETUYHOCTb U PEMOHT He BKITHOYEHbI B Npouenypy
TeXobCny>XMBaHus.

Puc. 8: NMpumep akoHoMM4eckoro aHanusa no nporpamme LIOTO gnsa
BbIOpaHHbIX Y31N0B rasonepepabarbiBalollero 3asoaa

Tun y3na O6was | OkoHo-|MonHas |(O6bem |[OBu- |[[OBu- |Yucras|Mepwu-
CTOM- |(MUA |rofoBas [COKOHOM-|XXEHUe |XXeHue |npuBe- (o4
MOCTb |fa3a, |3KOHO- |FIeHHOro [FfIMK- |NMK- |[AeHHas|oKyna-
noucka|TbiCc. |Musa rasa ($3/ |Bug- |Bup- |cTomM- |emocTu
7] ¢yt |rasa, TbIC. HOCTU |HOCTU |MocTb |(Foabl)
ycTpa- |(TbiC. |TbIC. dyT.%) fron1 |[lop2
HeHusa |m°)/ dyT.? ($106/
yTeuku |ysen/ |[(TbiC. [TbIC. M)
ron m°)
Coeau- |Ha kom- |$2455 |6,7 429 $1 287 ($1 168) | $1 287 |$2 1,9
HeHVs [mpeccope (0,2) (12,1)
Bhe kom- |$7 664 |6,7 1540 $4 621 ($3043)|$4 621 |$1053 |1,6
npeccopa 0,2) (43,6)
Bcero $10 119 |6,7 1970 $5 909 ($4 210)[$5909 |$1056 |1,7
coeau- (0,2) (55,8)
HEHWUI
Paarpy- |Ha kom- | $163 308 308 (8,7) |$924 $761 $924 |$1455 |02
304HbIV |Mpeccope (8,7)
KnanaH [Bue kom- [$198  [3,9 4(0,1) [$12 ($186) [$12  [($160) [16,9
npeccopa 0,1)
Bcero $361 312 (8,8) |$936 $575 $936 [$1296 |04
ans
pasrpy-
304HbIX
KranaHoB
Otkpbl- |[Copoc-  |$5015 |2152 |2 152 $6 456 $1441 |$6456 |$6646 |0,8
TbI HbIA 61) 61)
Tpybo- |natpybok
MPOBOA Mycka- [$1 015 |1 341 1341 $4 023 $3008 |$4 023 |$6059 |0,3
Tenb (38)  |(38)
Cbpoc- |$76 742 742 (21) |$2 226 $2150 |$2226 |$3794 |0,3
HbIVA (21)
natpybok
Mpoune [$496 |43 (1,2) [215(6,1) |$645 $149 [$645 [$669 [0,8
y3nbl
Bcero no | $6 602 4 450 $13350 |$6748 |$13 $17 168 |0,5
OTKPbI- (126) 350
TOMy
Tpy6o-
nposogy
Opyrve [Ha kom- |$1884 [95(2,7) [855 $2 565 $681 $2 565 ($2739 (0,7
y3nbl  |nMpeccope (24,2)
BHe kom- |$8 975 |25 (0,7) [1 375 $4125  [($4 850)|$4 125 [($1 000) [2,2
npeccopa (39)
Bcero no |$10 859 2230 $6 690 ($4 169) [$6 690 [$1739 (1,6
Apyrum (63,1)
y3nam

MpennonoxeHus: [JaHHble MO CTOMMOCTY M YCTEHHOCTY Y3MOB NPUBEAEHBI 3 UCCIEN0BaHUS
GTl/Clearstone 2000 r. CTOMMOCTb peMOHTa CoeaMHEHWIN BHE KOMMpeccopa npearornaraet, YTo
PEMOHT BbIMNOMHAETCS Ha MeCcTe MPOCTOW 3aTSHKKON COEaMHEHWIA.

Otan 4: Pa3paboTtka nnaHa o6cnegoBaHus Ans 6yayuwiero BbiNoNHEHUs
nporpammbl LIOTO. KoHeuHbiM aTanoM nporpammel LIOTO aensetca
paspaboTka nnaHa byayLumx nccnenoBaHuin 1 TexobCnyXnBaHms,
yuuTbIBalOLLLEro pesyneraTbl 06cnenoBaHns 6a3oBoro COCTOSHUS.
OddhekTmBHLIN NNaH obcnegosarms no nporpamme LIOTO pgomkeH
BKItOYaTh criedyowme MOMEHTbI:




* [lepeyeHb KOMMMIEKTYOLWMX Y3M0B, noanexatiux obcrnenosaHmnio 1
TECTUPOBAHUIO, a TaKkKe nepedeHb AeTanei 06opynoBaHus, KOTopblie
crieyeT UCKIoYNTL 13 oBcreaoBaHus.

* [Npunbopbl 06HapyXeHWs, UAMEPEHUS 1 TEXHONOrMK cOopa, perncTpaumm
M OLIEHKM AaHHbIX, NonyyYeHHbIx no nporpamme LIOTO.

* [paduk oGHapYKEHUSI U N3MEPEHUs yTeYek.
* OKkoHoMMYeckasi apEKTUBHOCTb YCTPAHEHNS YTEYEK.

* Pesynbratbl M aHanua npeaplayLwmx o6enenoBaHns 1 TEXHUYECKOTO
obcnyxuBaHust onst opMUPOBaHMS 3aay NoCneayoLmX UCCneqoBaHnin
no nporpamme LIOTO.

OnepaTopbl A0MKHbI COCTaBUTb OTBEYAIOLLMIA YHUKASbHBLIM
XapaKkTepucTMKam 1 npoueccam 3aBoga rpaduk obcrnenoBaHus no
nporpamme LJOTO ¢ y4eToM MakcMmanbHOW 3KOHOMUM MeTaHa 1
HauMeHbLUMX 3aTpaT. HekoTopble NapTHEPbI MNaHUPYIOT OCYLLECTBIEHNE
nporpammbl LIOTO Ha ocHOBe 0Xkmaaemoro cpoka cry0bl y3roB
060pynoBaHUs, OTPEMOHTMPOBAHHbLIX BO BPEMS NpeablayLmnx
obcrnenoBaHuin. [pyrme napTHepbl OCHOBbLIBAOT NEPUOANYHOCTb
nocnenyLwmx 4eVCTBUA Ha LMKax TEX0OCYyXMBaHUSI U COCTOSIHUN
o6opygoBaHus. MNporpamma LIOTO saBnsetca rubKor, n onepatop MOXeT
YBENUYUTb NEPUOANYHOCTL NOCIEeAYIOLLMX NMPOBEPOK B Criy4Yae 0GHapYXeHUs!
MHOFOUMCIEHHbIX, BOMBLUNX UM NOBTOPSiEMbIX yTeuek. MNocneaytoLme
MPOBEPKN MOTYT KacaTbCsl y3roB 060pya0BaHNs, OTPEMOHTUPOBAHHBLIX BO
BpPeMs1 NpeablayLLmMX NPOBEPOK U onpeaeneHHbIX kak Hanbonee
nofBepeHHble yTeuke. Co BpeMeHeM onepaTopbl MOryT NMPOAOITHKUTb
TOYHYO PErynMpoBKy obbema 1 YacToTbl 06creoBaHW 06opyaoBaHUS Ha
OCHOBE CCHOPMUPOBABLUNXCS MOAENEN YTEYEK.

[MoTeHumansHas 9KOHOMMWS ra3a npw BbiNonHeHun nporpammel LIOTO
BapbMpyeTCS B 3aBUCYMOCTM OT CpoKa 3KCnryataummn n pasmvepa 3aBoaa,
yucna 1 TUNOB Y30B, BKIOYEHHBLIX B MPOrpaMMy, a Takke
3KCMNNyaTaLUMOHHbIX XapakTepucTuk yctaHoBku. MapTHepbl Natural Gas STAR
0BHapyXunu, 4To HavarnbHble 3aTpaThl Ha UccrneqoBaHue 6a3oBbIX YCNOBUIA
ObICTPO KOMMEHCUPYHOTCS 9KOHOMKMEN rasa. Hwke gatotca gsa npumepa
BO3MOXHOM 3koHOMUKM no nporpamme LIOTO. MNMepBbin npumep oTpaxkaeT
pesynbraTbl COBMECTHOIO UCCEA0oBaHNs, NMPOBEAEHHOTO AreHTCTBOM
oxpaHbl okpyxatower cpedbl CLUA n MHCTMTYTOM TEXHonormm rasa, Ha
YeTblpex ra3oBbIX 3aBOAax, a BTOPOW NpuMep - UccriegoBaHune, NpoBedeHHoe
naptHepom Natural Gas STAR - komnanuen Dynegy Inc.

CoBmecTHOe uccnegoBaHue no nporpamme LIOTO Ha yeTbipex
rasonepepabaTbiBaloLLMX 3aBOAax

[na ocywecteneHus nporpaMmmbl LLOTO AreHTCTBO OXpaHbl OKpY»KatoLLen
cpenpl CLUA 1 VIHCTUTYT TexHONormm rasa Boeldpanu YeTbipe ra3oBbIX 3aBoAa.
Cpok skcnnyatauumn 3aBofoB Bapbupyetcs ot 20 go 50 nert. Mx
NpPOU3BOANTENBHOCTb M3MeHsinacb oT 60 MrH. dyT.® raza B cyTku (1,68 MIH.
M B cyTkn) oo 210 mnH. dyT.® raza B cyTku (5,88 mnH. m° B cyTkm). MNpoBepka
Ha yTeyKy NpoBOAMNacb METO4OM HaHECEHWST MbIFTbHOTO pacTBopa U C
NCMOMNb30BaHNEM NMEPEHOCHbBIX AETEKTOPOB YIIEBOAOPOAHbIX ra3oB. Y3anbl
06opyaoBaHus, NOABEPXKEHHbIE yTeYKaM, noMevannce Grpkamu, a
WMHTEHCUBHOCTb YTEYKM M3Mepsanack NpobooTOopHMKamMu BonbLioro obbema.
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Ha puc. 9 nokasaH pacyeTHbIN rogoBor 06bemM NPUPOLHOIo rasa,
MOTEPSIHHOIO B BMAe BbIOPOCOB B aTMOCdEpY, U MOTEHUManbHas 9KOHOMUS
OT BbINofHeHMs nporpammbl LIOTO ansa atmx yetbipex 3aBogoB. OCHOBHbIE
pe3ynbTaThl UCCNEA0BaHMS 3aKMOYaTCA B CreayloLwem:

* CToumocTb nccnenoBaHns 6a3oBbIX YCMOBUI HA KaXAOM OMbITHOM
3aBopfe oueHuBanack npubnuautensHo B $1,00 Ha y3en oGopyaoBaHus
unu $15 000 - $20 000 Ha rasoBblii 3aBOA.

% Ha knanaHbl, coeguHUTenu, ynnoTHEHUS KOMMpeccopa 1 naTpyoku
npuxogunace 6onbLuasa YacTb BbIOPOCOB MeTaHa.

* Bbino o6HapyxeHo, 4To MeHee 3% y3noB 060pynoBaHUS NOABEPXKEHI
yTeuKam.

% V13 obLuero ymcna ytevek, obHapyXeHHbIX Ha OTAenbHbIX 3aBogax, 50 -
96 mornu BbITb YCTpaHeHbl C HAMMEHbLUMMMW 3aTpaTamMu.

* CTOMMOCTb peMOHTa BapbupoBanack oT HesHauyuTenbHol Ao $5 000, B
3aBUCUMOCTU OT TvMa y3na u Buaa peMoHTa. bonblnMHCTBO
OTPEMOHTUPOBAHHbIX Y3M0B 000PYA0BaHMSA MMENO OLEHOYHbIN CPOK
3KCMnyaTauumn nocrne peMoHTa 40 AByX NET.

Puc. 9: OueHka noTeHuManbHOM 3KOHOMUM No nporpamme LLOTO
Ha YeTblpex rasonepepabaTbiBalolWmX 3aBogax

3aBog| Amuc- FopoBon |O6em |[lpoueHT |CTou- MonHaa |[YwucTan
cus obbem |noTepsiH-|3aMuc- MOCTb  |cTOM- 3KOHO-
MeTaHa |noTepsiH-| HOro cuu, obcne- |MocTb |Musi npu
Ha Horo rasa npu |ycTpaHsi- |AoBaHus |pemMoH- |$3/Tbic.
3aBoge, |rasa, $3/Tbic. |emon c |6Ga3oBbIx |Ta, $ ¢y
TbIC. TbIC. dyT.? HauMeHb- | YCITIOBUM, ($106/
dyT.? yT. ($106/  |wmmwm $ TbIC. M),
(Tbic. M%)/ | (TbIC. TbiC. M°), |3aTpaTa- $/rop,
CyTKU m’)irog |$/ron MU
1 123 (3,5) 44895 | $134 685 90% $16 050 | $44 725 | $60 442
(1271,3)
2 207 (5,8) 75555 | $226 665 95% $14 424 | $39 300 | $161 608
(2139,5)
3 352 (10) | 128480 | $385 440 50% $56 463 | $77 900 | $58 357
(3638,1)
4 211 (5,9) 77015 | $231 045 96% $14 168 | $43450 | $164 185
(2 181)
Bcero | 893 (25,3)| 325945 | $977 835 7% $101 105 | $205 375 | $444 592
(9229,7)

UccnepoBaHue komnaHuu Dynegy

MaptHep Natural Gas STAR komnaHusa Dynegy Inc. npoeena
aKcnepumeHTanbHoe nccnegosaHve no nporpamme LIOTO Ha aByx
rasonepepabaTbiBaloLLMX 3aBo4axX. ATO ABa KPYMHbIX 3aBO4a CO CPOKOM
akcnnyaTtaumm 35 net (npousBoanTenbHOCTb 6onee 50 MiH. GyT.’ rasa)

(14 mnH. M°). OguH 3aBoA NepekavmBaEeT ras, He cofepKaLlmin cepoBoaopos;
apyron nepepabaTbiBaeT BbICOKOCEPHUCTLIN ras. [1poBepka Ha yTeuky
NpoOBOAMIIAaCb METOAOM HAHECEHMWS MbINTbHOTO PacTBOpPa, NOPTaTUBHbLIX
OETEKTOPOB YINEeBOAOPOAOB U YrbTPa3BYKOBbIX AETEKTOPOB. N3mepeHve
yTe4yek MpoBOANIIOCH C NMOMOLLBI NPO600TOOPHUKOB GOMbLLIMX 0OBHEMOB,
mMeTogamu otbopa B ra3ocOOpHbIE EMKOCTM U POTaMETPOM Afsl yTeYeK,
MHTEHCMBHOCTb KOTOPbIX NMpeBhbILLana BepXHUi npegen npobooTbopHmka
6onbLioro obbema. [Insa Kaxkgon yCTaHOBINEHHOW YTEYKN ONpeaenssiuch
9KOHOMMWYECKM BbIrOOHbIE BapuaHTbl CHUXKEHUS BbIOPOCOB MeTaHa nyTem
CpaBHEHUS CTOMMOCTU PEMOHTA UK 3aMeHbl 060pyA0BaHUSA CO CTOMMOCTBIO
rasa, KOTopbIi ByaeT CaKOHOMIEH 3a oauH rod. Ha puc. 10 nogeogutcst utor
pe3ynbTaToB 3TOr0 UCCIEAOBAHKS.



Puc. 10: OnbIT napTHepa - UccnegoBaHue komnaHum Dynegy no
nporpamme LIOTO

CronmMocTb vccrnenoBaHus 6asoBbix yenosuin  $35 000 (315 000 - $20 000 Ha 3aBop)

ObLuee yncno y3nos 06opyaoBaHus,

30 208
MPOBEPEHHbIX Ha ABYX 3aBOAax

O6Lee yncno Y3noB, NoABEPXXEHHbIX

1156 (3,8%)
yTeukam

MpOLIEHT OTPEMOHTVPOBAHHbIX Y3M0B 80% Ha ogHom 3aBoge; 90% Ha apyrom

O6LLee rogoBoe CHIKEHVE BbIOPOCOB

vieTaHa 100 000 Tbic. dpyT.*/rog (2831,7 Teic. m.*/ron)

FopgoBast akoHoMUsA (Npu $3/TbIC. dyT.?) $300 000/rog,

MocnepytoLume 3annaHnpoBaHHbIE MPOBEPKY
(Ha ocHoBe oxwuAaemMoro cpoka Crnyxobl Pa3 B 3 roga
0bopynoBaHMsi Nocre pemMoHTa)

Mporpamma LUOTO npeactasnset coboi NPOBEPEHHYIO Ha NpakTuke
nporpamMmmy 3KOHOMUYECKM 0BOCHOBAHHOIO CHIDKEHUSI SMUCCUM METaHa.
BeinonHenune nporpammbl LIOTO Ha YyeTbipex akcnnyatnpyembix napTHepamm
rasornepepabaTtbiBaloLLMX 3aBofax nokasarno, YTo B rasonepepabarbiBatoLieM
ceKkTope nporpaMmmMa AaeT BO3MOXKXHOCTU Afst 3HAYUTENBHOMO CHIDKEHUS
BblIbpocoB MeTaHa. OCHOBHOW OMbIT NPUMEHEHWS, MONYyYeHHbIV NapTHepamMm
Natural Gas STAR, Bknto4aeT:

% 3arpartbl Ha nccnegoBaHme 6a3oBbIX YCIIOBUA MOTYT ObiTb
KOMMEHCMPOBaHbl SKOHOMMEN rasa 3a nepsbli rog. CTOMMOCTb
nocnegyoLwmx obcnefoBaHUn MOXHO CHU3WTb, YAENAS BHUMaHME TOMNbKO
obopyaoBaHuio, Hanboree NOOBEPKEHHOMY YyTEUKaM.

% [lapTHepbI cUMTaIOT, YTO CTOMMOCTL NOCNeayLWMX obcrnegoBannii Oyaet
Ha 25 - 40% Hwxke, MOTOMY YTO B AarbHENLLEM BHUMaHNE
cocpenoTavmBaeTcs Ha Tex yanax obopyaoBaHusi, KOTOpble NOABEPKEHDI
yTeykam 1 peHTabenbHbl Ansi pEMOHTA.

* YcnoBusi pyHKLMOHMPOBaHUSA rasonepepabaTbiBaloLLnX 3aBOA0B
pasnnyHbl. BO3MOXHOCTY MO 9KOHOMMWW ra3a U3MEeHSIOTCS B 3aBUCUMOCTU
OT TaKMX paKTOPOB, KaK CPOK 3KCMyaTaumm 1 pa3Mep 3aBoaa, TuM
obopynoBaHus 1 aaTta NocneaHero KpyrnHoro TeXHNYEeCKoro peMoHTa
3aBofa.

* [N nony4eHust TOYHbIX AaHHbLIX MO yTeYKam MOXHO MCMOMb30BaThb
KOMOWHMPOBaHHbIE TEXHOMNOTNM OBHAPYXKEHUS Y U3MEPEHWST YTEYEK.
Mpo6ooThopHMK GonbLLOro oobema sBnseTcst 3PPEKTUBHBLIM
WHCTPYMEHTOM [J151 BbISIBIIEHUS YTEYEK.

* [porpamma LJOTO pomkHa ObiTb HanpaBrieHa Ha creaytoLme NsTb
KaTeropuii 06opyanoBaHusi, KOTOpble BHOCAT BOMbLLYHO A0S0 B NOTepy
MeTaHa: 3aQBWXKM, KranaHbl yNpaBneHusl, CoeauHUTENbHbIE MydThI,
YNIOTHEeHUsI KoMMpeccopa 1 naTpyoku.

% [1o BO3MOXHOCTH, napTHepbl OJMKHbI YCTPAHATb CHavarna Hanbonee
CUNbHbIE YTEYKWN. OObIYHO TONMbKO HECKONbKO y3rosB 060pyﬂ,OBaHI/IF|,
NnoABEPXXEHHbIX yTEeYKaM, (bopMleleT 60ﬂbLIJyt0 4acCTb 3MUCCUN MEeTaHa.

* CTtoumocTb PEeMOHTa TakmX Y35i0B, KakK KranaHbl, (bJ'IaHLI,bI,
coeanHnTEIbHbIE My(*)TbI n ﬂany6Kl/I, onpenendeTcd nx pasmepom,
npn4yemM peMOHT KPYIMHbIX Y3/110B CTOUT O0POXeE, YeEM MESIKNX.
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% YCTpaHeHue He3HaYMTENbHbIX yTeYEK MOXKET BKMOYATLCH B perynspHoe
TexobenyxmBaHue. PeMOHT, KOTopbIi TPeOyeT OCTaHOBKM BCEN CUCTEMBI,
MOXeT ObITb NPeAnpPUHAT BO BPEMS CIIEAYHOLLErO NIaHOBOTO PEMOHTA.

* Heobxogumo BBECTM Mpoueaypy "ObICTPOro ycTpaHeHus", kotopas
nogpasymeBaeT yCTpaHeHe HEeCMNOXHbIX MOBPEXAEHUI B npouecce
NPOBEPKU (HaNpUMep, HENMOTHO MPUIIEraoLLMX YNAOTHEHWI LTOKA, HE
MOJTHOCTBHO 3aKPbITbIX BEHTUMEN).

* [poBepka Ha yTeYkn y3noB 060pyA0BaHMS NOCHE BbINOMHEHNST PEMOHTA,
noaTBepPXXAaeT ero apeKTMBHOCTL. MNpoBepka METOAOM HaHECEHUS
MbIFIbHOTO pacTBopa - BbICTPbIN CNocob NPOBEPUTL KAYECTBO PEMOHTA.
M3amepeHuns BbIOpOCOB NpobooTOOpHMKaMK 6oMbLLIMX 0ObEMOB NOCHe
PEMOHTAa NO3BOSISOT ONPEAENUTL U 3apPErMCTPUPOBATL KONMYECTBEHHbIE
rokasaTesnm 3KoOHOMU rasa.

* Heobxogumo BECTU perncTpaumuio CoKpalleHUn 3MMCCUM MeTaHa ans
Kakgoro rasonepepadaTtbiBatoLLEro 3aBofa U OyCTEPHON CTaHLMK U
BKIOYaTb AaHHble B rogoBble oTyeThl nporpammbl Natural Gas STAR.

Ananthakrishna, S. and Henderson, C., 2002, Cost-effective Emissions
Reductions Through Leak Detection, and Repair, Hydrocarbon Processing,
May 2002.

Clearstone Engineering, 2002, Identification and Evaluation of Opportunities
to Reduce Methane Losses at Four Gas Processing Plants, internal report
prepared under U.S. EPA Grant No. 827754-01-0 for Gas Technology Insti-
tute, Des Plaines, IL.

Connolly, Jan, Toxic Vapor Analyzers, personal communication.

Frederick, J., Phillips, M., Smith, G.R., Henderson, C., Carlisle, B., 2000,
Reducing Methane Emissions Through Cost-Effective Management Prac-
tices, Oil & Gas Journal, August 28, 2000.

Gas Technology Institute (formerly the Gas Research Institute), personal
communication.

Henderson, Carolyn, U.S. EPA Natural Gas STAR Program, personal com-
munication.

Henderson, C., Panek, J., Smith, M., Picard, D., 2001, Gas-Plant Tests
Reveal Cost-Effective Inspection and Maintenance Practices, Oil & Gas Jour-
nal, May 21, 2001.

Howard, Touche, Indaco Air Quality Services, Inc., personal communication.

McMillan, L.W. and Henderson, C., 1999, Cost-Effectively Reduce Emissions
for Natural Gas Processing, Hydrocarbon Processing, October 1999.

Mohr, Gary, UE Systems Inc., personal communication.



Phillips, M. and Lott, R., 1999, Emissions Reductions Can Be Cost-Effective,
Pipeline and Gas Journal, October 1999.

Radian International, 1996, Methane Emissions from the Natural Gas Indus-
try, Volume 2, Technical Report, Report No. GRI-94/0257.1, Gas Technology
Institute (formerly Gas Research Institute), Chicago, IL.

Radian International, 1996, Methane Emissions from the Natural Gas Indus-
try, Volume 8, Equipment Leaks, Report No. GRI-94/0257.1, Gas Technology
Institute (formerly Gas Research Institute), Chicago, IL.

Tamutus, Terry, Physical Acoustics Corporation, personal communication.

Tingley, Kevin, U.S. EPA Natural Gas STAR Program, personal communication.

17



United States

Environmental Protection Agency
Air and Radiation (6202J)

1200 Pennsylvania Ave., NW

Washington, DC 20460

EPA430-B-03-018
OkTa6pb 2003 T.




